. Charges used in the GIST and TI simulations obtained from FF parametrization using HF/6-31G* and a RESP fit implemented in AmberTools for group 1 molecules. Figure S2 : Charges used in the GIST and TI simulations obtained with HF/6-31G* and a RESP fit implemented in antechamber for group 2. 
NVT Calculations

Water-benzene interaction
To characterize the interaction energy of water with benzene and to allow better comparability with previously published results, we calculated the interaction energy of a single water molecule with benzene at different heights from 2.3 to 4.1 Å with a step-size of 0.2 Å. These calculations were performed at three different positions for the water's oxygen atom. All coordinated were restrained except for the hydrogen atoms of the water molecule. We used DFT-wB97XD6 with the cc-pVDZ5 basis. Figure S4 : Interaction energy correlating with solvation free energy calculated with GIST including the compound names.
